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今回の研究において申請者は、好熱性緑色硫黄細菌 Chlorobium (Chl.) tepidum のクロロゾー
ムから糖脂質を抽出・精製し、ELSD-LC/ESI-MS と 1H/13C-NMR によって分子構造を改変せ
ずに構造決定を行った。 
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主論文要旨   
Green sulfur photosynthetic bacteria have extra-membraneous 
light-harvesting systems called chlorosomes. They are constructed by 
self-aggregation of specific chlorophyllous pigments (bacteriochlorophylls-c, d, and 
e) without any assistance of proteins and their self-aggregates are covered with a 
lipid monolayer containing some membraneous proteins; their about 105 molecules 
are capsulated in a single chlorosome. This is in sharp contrast to the other 
light-harvesting systems in photosynthetic organisms, where at most one hundred 
chlorophyll molecules are fixed on the peptide residues in a single apparatus. 
Chlorosomal chlorophylls are composed of various molecular structures and have 
been well studied from the structural and functional aspects. However, lipids 
covering the chlorosomal self-aggregates have been less investigated so far. In this 
study, I extracted and purified glycolipids from the chlorosomes of a thermophilic 
green bacterium, Chlorobium (Chl.) tepidum, and analyzed them as the intact 
forms in detail by means of NMR spectroscopy as well as high performance liquid 
chromatography coupled with an evaporated light scattering detector and electron 
spray ionization mass spectrometry.  
I found that Chl. tepidum biosynthesized unique disaccharide- 
[rhamnosylgalactosyldiacylglyceride (rhamnose-α(1→3)-galactose-β), RGDG] and 
monosaccharide-glycolipids (MGDG), which had a methylene-bridged palmitoleyl 
group at the sn-1 position, over 70% of all the glycolipids. In addition, I 
demonstrated changes in the structure and composition of glycolipids in Chl. 
tepidum dependent upon its growth conditions, especially the temperature and 
period of cultivation. Based on the detailed structural analyses, a biosynthetic 
route to RGDG and MGDG was proposed and their biological meaning in 
chlorosomes was discussed. 
